Thrombopoietin from human embryonic kidney cells causes increased thrombocytopoiesis in sublethally irradiated mice.
Previous work showed that mice treated with platelet-specific antiserum prior to whole-body irradiation did not suffer the degree or duration of thrombocytopenia as did irradiated control mice. We now report that a partially purified preparation of a thrombocytopoiesis-stimulating factor (TSF or thrombopoietin) mimics the biological effects of platelet-specific antiserum treatment in hematopoietically suppressed mice. Male C3H mice were exposed to 3.0 or 4.5 Gy of 137Cs gamma radiation and injected with a total dose of 4 units (U) of TSF. Human serum albumin (HSA) and rabbit anti-mouse platelet serum-injected mice, along with unirradiated mice, served as controls. Packed cell volumes (PCV), RBC counts, WBC counts, platelet counts, and percentage 35S incorporation into platelets were measured in mice at various days (7-14) following treatment. The results showed that irradiated mice treated with TSF had increased 35S uptake into platelets and higher platelet counts than HSA-treated controls. Also, PCV, RBC counts, and WBC counts of irradiated mice treated with TSF were significantly higher than values for HSA-treated mice. Additional experiments using 40,000 U/mouse of Interleukin-6 (IL-6), 227 U/mouse of granulocyte macrophage-colony stimulating factor (GM-CSF), or a combination of GM-CSF and IL-6 did not show increased platelet counts or 35S incorporation into platelets on Days 10 and 14 when compared to other mice treated with control substances. These results suggest that the radioprotective effects of platelet antibodies reported previously may be due to the release and action of thrombopoietin. These studies also demonstrate that thrombopoietin therapy will modulate the severe thrombocytopenia that occurs in radiation-induced bone marrow suppression.